The presence of fat and other lipids within the cytoplasm of cartilage cells has often been observed. Collins, Ghadially, and Meachim (1965) in a previous paper have described this phenomenon in some detail. They find that intra-cellular lipid is an almost constant feature of the chondrocytes of adult hyaline cartilage in various anatomical situations in man and rodents, that it is more prominent at ages later than infancy and the early growth period, but that it is not necessarily a manifestation of any form of cellular degeneration, since electron microscopy reveals lipid accumulation in cells whose organelles appear perfectly healthy. In the course of that study, the attention of the authors was drawn to the presence of lipid outside the cells, lying in a granular form within the matrix in some areas of certain cartilages. The occurrence of extra-cellular lipid in cartilage is much less well known than that of the intra-cellular lipids, and only a few previous observations have been recorded. Montagna (1949) speaks of "clouds of very fine sudanophilic particles visible only at high magnification" and of "a faint sudanophilic band in the new matrix just under the perichondrium" in adult tracheal cartilage. Barnett, Cochrane, and Palfrey (1963) observed small clusters of "myelin bodies" together with electron-dense granules interspersed among the fibres of the middle zone of ageing rabbit cartilage; it is possible that this may be a different phenomenon from that noted by Montagna. Extra-cellular lipid has been observed by the present authors in a small number of costal and bronchial cartilages in man and on occasion in rabbit articular cartilage, but these studies have been concentrated upon human articular cartilage where extra-cellular lipid can quite often be discovered in the superficial zones and where it seemed that it might possibly have pathological significance. Methods Articular cartilage was collected at necropsy from the head of the humerus in young subjects and from the central area of the head of the humerus, from near the articular edge of a femoral condyle, and from the patellar groove of the femur in adults. These specimens were prepared for examination under a binocular stereomicroscope and, as frozen sections, under the light microscope. In addition, fresh cartilage was obtained from the femoral condyle in two patients aged 58 and 82 years in the operating theatre prior to mid-thigh amputation of the lower limb; this material was prepared for electron microscopy as well as for sectioning on the freezing microtome.
The ages of the persons whose cartilage was examined ranged from birth to 82 years. In the juvenile group there were four premature babies dying shortly after birth, two full-term babies dying at the age of 4 and 5 months, two girls aged 8 years, and one youth aged 16 years. The adult patients were aged 28 to 82 years. Many of the samples were free from any osteo-arthritic lesion of cartilage, while others showed superficial or deep fibrillation in the area taken for examination.
Stereomicroscopy. The possibility that lipid accumulation is responsible for the yellowish tinge of some adult cartilages was investigated, but it was found that abundant lipid was present both in some of the white and also in some of the pale yellow cartilages.
Light Microscopy of Frozen Sections
Juvenile.-All the articular cartilages examined in this group were taken from the head of the humerus and none showed osteo-arthritic fibrillation. No extra-cellular lipid was demonstrated in any of the premature babies or infants, and none was seen in a 16-year-old boy. However, two specimens from 8-year-old girls both showed a weakly-positive reaction in the superficial layer of the cartilage matrix which was seen under high magnification to be due to the presence of a fine cloud or peppering of lipid particles near some of the chondrocytes in the first and second rows of cells beneath the articular surface.
Adult.-Extra-cellular lipid was much more frequently noted in the articular cartilage from adult subjects (28 to 82 years of age). It was found in the superficial zone of the articular cartilage in sixteen out of nineteen non-fibrillated cartilages and in three out of four specimens in which early osteoarthritic fibrillation was present. Only in a single specimen was stainable lipid discovered in the deeper zones of the cartilage where the chondrocytes were arranged in more or less radial columns. In six sections in which the superficial cartilage layers were substantially eroded as the result of osteo-arthritis, no extra-cellular lipid was demonstrable in the cartilage which remained.
Under the high-power objective of the light microscope, the oil red 0-positive material is seen in the form of multiple, mainly fine, red granules. The intensity of the colour reaction as seen under low magnification seems to be related to the concentration of the particles, being deep red in areas where they appear more tightly packed and paler in areas where they appear more widely spread.
ANNALS OF THE RHEUMATIC DISEASES
In the present investigation the distribution of lipid material in the matrix could usually be classified into one of two main patterns:
(a) Irregular collections of lipid particles, generally peri-cellular, in the matrix at the level of the first or second row of chondrocytes, extending sometimes to the third or fourth row of cells below the articular surface; (b) A more or less continuous and intenselystained band of lipid particles in the matrix just below the articular surface (Fig. 2) . The first pattern of distribution of lipid was seen in cartilage form near the edges of the femoral condyles and in a few specimens from the central area of the head of the humerus. It was found both in intact cartilage and in cartilages which showedearly fibrillation. Sometimes only a very small amount of intercellular lipid was seen in the area sectioned.
The second, intense band-like pattern of lipid distribution was seen almost exclusively in cartilages which showed no osteo-arthritic erosion. In fact, this distribution was found only in the articular cartilage of the humerus. The upper border of the band is fairly sharply defined and is separated from the articular surface by a narrow zone of clear matrix. The lower border of the lipid band is less sharp, and the matrix immediately bzneath often shows peri-cellular collections of lipid particles which are more dense and extend further on the side of the tangentially-disposed cells which lie towards the cartilage surface (Fig. 2) . It is exceptional to find any lipid lying in the matrix around the deeper, radially-disposed chondrocytes.
Electron Microscopy
Electron micrographs of both samples of cartilage examined show granular material distributed in the matrix in an irregular manner near some of the chondrocytes (Fig. 3, opposite, and Fig. 4, p. 140) .
When it lies near a cell, the material tends to be concentrated on one side of the cell (Fig. 3, opposite) , as is also seen by light microscopy.
The granular particles, most if not all of which are believed to be lipid in nature, usually lie around cells which appear to have been alive and healthy, with a well-defined cell wall and intact nucleus ( Figs   3 and 4) , but sometimes, in contrast, similar material is encountered in clefts within the matrix in which also lie recognizable remnants of dead and disintegrating chondrocytes (Fig. 5, overleaf, p. 141) . At high magnification, the granular matter in the matrix is seen to comprise rounded bodies varying in size and appearance. Some of these bodies are uniformly electron dense, while others contain an eccentric or central region which is less dense, or even clear, in appearance (Fig. 6 , overleaf, p. 142). The more prominent bodies are seen against a background of smaller, less electron-dense particles of indistinct outline. Occasional particles which seem to show membranous formations are also identified (Figs 3, 4 , 5, and 6). There is a resemblance between the particles seen in the matrix of the two human particles seen in the matrix of the two human articular cartilages and the lipid particles found in adult rabbit articular cartilage (Fig. 7 , overleaf, p. 143) which had earlier been reported by Barnett, Cochrane, and Palfrey (1963) . In the human tissue, however, bodies showing clearly-defined membranes are much less apparent than in the rabbit cartilage. 
ANNALS OF THE RHEUMATIC DISEASES
It is impossible to be sure that some of the electrondense granules in the cartilage matrix do not represent deposits of calcium salts or of other mineral matter, as depicted by Silberberg, Silberberg, and Feir (1964) 
